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[57] ABSTRACT 

An electrode system for use in administering an EKG 
test, provided as a chair with a flexible strap having 
electrodes embedded therein. The flexible strap is at- 
tached to the chair back rest and is tightened around the 
chest when the patient is seated in the chair. Electrodes 
fitted in the lower portion of the chair and the armrest 
make connection, respectively, to the legs and arms, 
thereby completing the test set-up procedure in a short 
time period. The electrodes embedded in the flexible 
strap are adjustable horizontally, and the strap itself is 
adjustable vertically, so that particular locations on the 
chest are reachable, making the strap suitable for all size 
patients. The chair is designed to become a bed to in- 
crease patient comfort. A set of exercise accessories is 
removably attachable to the chair, to permit EKG mea- 
surements during physical exertion. The electrode sys- 
tem has many applications, in hospitals, clinics, emer- 
gency rooms, intensive care units, cardiology units, 
health institutes, old age homes, and sports medicine 
clinics. 

18 Claims, 8 Drawing Sheets , 
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reducing the set-up time in medical diagnostic testing 

ELECTRODE SYSTEM AND METHOD FOR EKG (EKG) comprising in combination: 

TESTING support structure means for supporting the body; 

a first plurality of electrodes supported by said sup- 

FIELD OF THE INVENTION 5 port structure means; and 

The present invention relates to medical diagnostic 8 second P luralit y of electrodes each fixedly mounted 

electrode devices for use with diagnostic instruments at a locatlon 011 support structure means, 

such as an EKG, and more particularly, to a set of EKG such when **** bod y is supported by said support 

electrodes arranged to minimize the required set-up In structure means, said first and second plurality of elec- 

time before commencing the test. 10 ***** the body and enable rapid electrical 

connection thereto for diagnostic testing. 

BACKGROUND OF THE INVENTION In the preferred embodiment, the inventive electrode 

The prior art of medical diagnostic electrodes in- system ^P 1 *** a chair designed for use in administer- 

eludes a set of electrodes for application to the body ,< ing an EKG test, with a flexible strap having electrodes 

skin for purposes of performing an EKG test. Individual embedded *™- The flexible strap is attached to the 

ones of these electrodes are applied by a medical assis- ba . ck r ? X fa ? tcnc ? ■» mid ? c ^ hen 

tant to the limbs and the chest of the patient, and this * e P at,cnt .» ^1"? m «^ char. Electrodes fitted m the 

requires a certain set-up time in preparation for the test. low< ! r P 0 * 10 * °( * c chair J"* thc *™ TCSi mak 1 e 

The electrodes are attached to cables which often be- 20 r «P^tively, to the legs and arms, thereby 

come entangled, making identification of the proper completing the set-up procedure in a short tune penod. 

electrode difficult as well as consuming additional set- ™f ^ectrodes embedded in the flexib e strap are 

time ° adjustable horizontally, and the strap itself is adjustable 

The set-up difficulties with the electrodes and time T** 11 * 80 Particular horizontal locations on the 

consuming nature of the activity in performing an EKG 25 ch f e . st " c reachable * raak *« the strap suitable for all size 

test tend to make the patient uncomfortable, and the pa J5" s \. . mr _ ul . . . 

experience unpleasant. ™ cha ? r K 1S P refera ^ w,th * e abU "y to 

U.S. Pat. No. 4,706,679 to Blackham et al. discloses Te ? ^ * eC ? m * t0 mcrease P atl f nt 

cHinrioku Vi*»oH c J ,„ ^ • riTi^ when needed. A set of exercise accessories is easily and 

an adjustable head set for use in performing an EEG ra ^ rtl ,„u ir n ++„~u a A .~ *u« .~ c^/- 

fe%ef „ ... t . - , . ■ ,.; ^ , . * , r , n removably attached to the chair to permit EKG mea- 

test, with the head set held in place on the back of a *u ■' ' *. u ~ * • v . , ... 

x» 4 , i ■ » . \ , . t surements of the patient during physical exertion, while 

patient's head when the patient leans back against a Qr reclkin \T * H y 9 

chair head rest. The head set includes disposable moni- A * M# „ M ♦ r i 

i.- , A _ . , . v , . , A feature of the electrode system is the use of a single 

tors which provide goedcontae wi h the head without ^ muttwte connection to the chair via a plug in 

EKP 8 " ^ aPPllCablC 10 35 receptacle, enabling a quick and simple connection of 

it en 7 xt ,«a«o ^iv i ^ , the electrodes to the EKG machine. 

U.S. Pat. No. 4 320 768 to Golab et al. discloses an ^ advantages of ^ mventive system over ^ 

integrated medical testing system for automated admin- rior M inc]ude the rigniflcmt reducti J n m set time 

istration of test stimuli to a patient including stand* for EKG testS| m addition t0 reduci the ^hood of 

tion control means for automatical y administering the connec tion errors. The electrode strap connection to 

stimuli and for controlling a rotatable chair in which the ^ chest is m0 re secure, without the need to shave 

padent is seated, body hair as is often needed with prior art using rubber 

, A , .** ° f e 1 ?^ 0 ^ for stimulatmg regions of the skin suction CU ps. This also improves the quality of the con- 

of disabled individuals is disclosed in U.S. Pat. No. nection and reduces extraneous indications. 

4,727,878 to Levine, and an example is presented using 45 electrode strap also reduces electrode wire 

the electrodes in a wheelchair seat, to avoid the likeli- breakage upon repeated use. Repeated EKG tests can 

hood of pressure sores. be q}liMy m6 easily performed since the set-up proce- 

The mcrease in sophistication of medical instrument* dure is simplified. The chair design reduces movement 

tion has led to the development of self-administered test problems for the aged or infirm, 

devices for monitoring personal health, such as blood 50 The inventive electrode system can be use in many 

pressure. Designed especially for simplicity of use, such applications in hospitals, medical clinics, emergency 

machines are available for public use in shopping cen- rooms, intensive care units, cardiology units, private 

ters, etc. Despite these developments, use of the EKG health institutes, old age homes, and sports medicine 

machine remains complicated and time-consuming due clinics. 

to the electrode set-up time. 55 The inventive electrode system may also be applied 

It would therefore be desirable to provide an elec- to the development of EKG machines for self-adminis- 

trode system to facilitate use of the EKG machine tered tests. 

quickly and easily. Additional electrode system arrangements are possi- 

SUMMAR Y OF THE INVENTION ? e ' such 35 electrodes which ^ vertically-oriented for 

60 body contact. 

Accordingly, it is a principal object of the present Other features and advantages will become apparent 

invention to overcome the above-mentioned disadvan- from the drawings and the description contained herein- 

tages and provide an electrode system and method of below. 

use for EKG testing, to simplify the set-up procedure „ m mr _ _ 

by requiring less trained personnel and reducing the 65 BRIEF DESCRIPTION OF THE DRAWINGS 

set-up time involved. For a better understanding of the invention with 

In accordance with a preferred embodiment of the regard to the embodiments thereof, reference is made to 

invention, there is provided an electrode system for the accompanying drawings, in which like numerals 
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designate corresponding elements or sections through- the patient can be used to develop stress test conditions, 

out, and in which: The provision of a built-in exerciser 28 as shown in 

FIGS. la-b are, respectively, front and rear perspec- FIG. 2a simplifies the performance of such tests, with 

tive views of an electrode system for EKG testing, minimum patient discomfort. It will be appreciated that 

constructed in accordance with the principles of the 5 exerciser 28 may be one of many deigns, including a 

invention; bicycle pedal unit 48 (FIG. 36) for the legs. Exerciser 28 

FIGS, 2a-b are, respectively, a side view of the chair is designed with electrodes *9a,b to provide contact 

containing the electrode system and a top view of an w i t h the arms and legs, since fixed electrodes 22 and 24 

exerciser; are not used in this case. 

FIGS. 3a-b show a patient seated in the chair of 10 Another important test besides the EKG is an 

FIGS. 1-2 and ready for EKGtesting while using alter- echocardiograph, and one of the difficulties in perform- 

"^y^fi* 6 / 01 ^ 15 ' . • ing this test under stress is the difficulty of insuring a 

FIGS W are, respectively, a front view an edge good connection of the transducer to the chest, so that 

view and two enlarged detad views showing the assem- it does not move while ^ exercises. Electrode 

Wy of andectrode strap used in the electrode system of 15 strap 20 can ^ adaptor mounting of a transducer to 

t?t>J~? ♦ i solve this problem to provide a secure chest connection 

FIGS. 5a-c are, respectively, a top view, a cross-sec- which remains m place during the test . 

tional view and a perspective view of an electrode In FIGS 3fl _^ a tient ^ - m ^ chair 

mounted on the chair of FIGS. 1-3; and of FIQS „ and ^ for £KG ^ ^ ^ q{ 

FIGS. *-7 are perspective views of an alternative 20 exerciser u As will be antedated exerciser 28 

embodiment of the invention, featuring an electrode SS^i?^^^ - ^^ P o^^iJ!^^L. 

xsvr- *~**i~rr V* 8 ) may be removed and a normal EKG testing proce- 

panel for EKG testing. dure performed ^ patient is ^ted, flexible 

DETAILED DESCRIPTION OF THE strap 20 is secured via clamp 25 around the patient's 

PREFERRED EMBODIMENTS 25 chest, after electrodes 18 have been adjusted for the 

Referring now to FIGS. \a-b. there are shown, re- ?P timal loca !! on \ p ] acec *nt of the patient's arms and 

spectively, front and rear perspective views of an elec- le « s a * amst * xed electr °des 22, 24 completes the test 

trode system arranged in a chair 10 for use in perfor- set-up procedure. 

roance of EKG tests. Chair 10 comprises a base 12, a A V™** h * ht ma y be P rovl ^ d °" the EKG machme 
pair of arm rests 14, and a seat back 16. The electrode 30 10 mdlcate tnat w^ci with the skin has been estab- 
system comprises electrodes 18 embedded in a flexible hshed * ° nce the KI " U P Procedure is completed, and 
strap 20 attached to seat back 16, and a set of fixed cable connections to the EKG machine have been made 
electrodes 22, 24 mounted respectively, in each of arm via receptacle 26, performance of the EKG test pro- 
rests 14 and base 12. An adhesive clamp 25 is provided ***** normally. Release of the strap 20 enables the 
to secure the ends of strap 20. A cable receptacle 26 35 P atlent » quickly dismount the chair 10 on completion 
provided in base 12 enables a multi-wire cable connec- of ^ test - Repetition of the set-up procedure is then a 
tion to EKG machine 27. simple matter once the next patient is seated in chair 10. 

In FIGS. 2a-b there are shown, respectively, a side In FIG - a front view of flexible strap 20 is shown, 

view of chair 10 containing the electrode system and a revealing the mounting arrangement of electrodes 18. 

top view of an exerciser 28 which may be attached to 40 Stra P 20 comprises a pair of back-to-back layers 50 of 

chair 10 as needed. Chair 10 is designed to be adjustable electrically insulated material, such as plastic or cloth 

into normal and reclining positions, allowing the EKG fabric, having formed therein a plurality of aligned slots 

test to be performed in either or both positions. Seat 38. An electrode 18 comprising a button-like contact 54 

back 16 is pivotable about an axis 30, to which there is is seated in slot 38 and an electrical connection is made 

attached one end of a foldable brace 32. The other end 45 t0 a wire 56 on a stem 58 extending from contact 54, as 

of brace 32 supports a foot rest 34, pivotable about axis shown in the enlarged detail view of FIG. 4c (reversed). 

36. Arm rests 14 pivot about axis 36 when seat back 16 Electrode 18 is secured by a threaded washer 59 engag- 

is reclined. ing the threaded, portion 60 of stem 58, so that each 

Flexible strap 20 is attached so as to be adjustable electrode 18 is slidably adjustable in slot 38, once 

vertically along seat back 16, and electrodes 18 are 50 contact 54 and washer 59 are assembled, as shown in the 

adjustable horizontally by movement within slots 38, edge view (FIG. 4b). 

enabling the electrodes 18 to be located in optimal fash- As shown in the enlarged detail view of FIG. Ad, 
ion for test purposes. As described further herein, the connection wires 56 run between layers 50 of strap 20, 
adjustment of electrodes 18 is easily and quickly accom- until they reach a cable clamp 62 which is provided to 
plished, reducing the EKG set-up time. Fixed elec- 55 tighten against a pair of rigid strips 64 between which 
trodes 22 and 24 are also shown, for the arms and legs. strap 20 is clamped. A hole 66 formed through one of 
As shown in FIG. 2a, exerciser 28 is supported by layers 50 and strips 64 provides an exit for wires 56, 
beams 40, 42 which are adjustable so as to position which are connected to receptacle 26 (FIG. 1). 
exerciser 28 for operation by the arms or legs as desired. In FIG. 5c, there is shown a top view of electrodes 22 
One end of beam 40 is attached to base 12 of chair 10, 60 and 24 which are used for connection to the arms and 
and the other end is supported on a pin 44 of a movable legs. Typically, each of Fixed electrodes 22 and 24 is 
stand 46. Pin 44 is vertically adjustable to provide shaped as a rectangular base 68 containing an absorbent 
height adjustment of beam 40. Beam 42 supports exer- pad 70, through which there passes a wire 72 connected 
ciser 28 when positioned for operation by the arms. to an electrically-conductive surface 74. Pad 70 con- 
In the embodiment shown, exerciser 28 is a simple 65 tains a conductive liquid, and a plurality of holes 76 are 
piston-type unit which operates against spring tension, formed in surface 74, to provide contact between the 
for example, to provide resistance against pressure ap- liquid and the skin and insure a good electrical connec- 
plied by the arms or legs. Thus, the physical exertion by tion. Absorbent pad 70 may be designed for use in elec- 
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trades 18. Wire 72 is connected to receptacle 26 for reported in previous tests, saving the doctor time in 

external EKG connection. identifying the new findings in comparison to the previ- 

It will be appreciated by those skilled in the art that ous test results. This new approach may be applied in 

the inventive electrode system can be modified for use the framework of a medical insurance plan, as it saves 

in a hospital bed, by attachment of Fixed electrodes 22 5 on visits to the doctor, and unecessary hospitalization 

and 24 to the bed for connection of the arms and legs. costs, since the comparison of test results can be made 

The attachment may utilize quick-release butterfly immediately in the emergency room before deciding to 

clamps, enabling placement of electrode strap 20 across hospitalize the patient. 

the chest, its ends secured by the bed. Having described the invention with regard to cer- 

It is also possible to add two more electrodes 18 to 10 tain specific embodiments, it is to be understood that the 

flexible strap 20 serving as contact for the chest and description is not meant as a limitation since further 

connected to defibrillator equipment. Thus, if an electri- modifications may now suggest themselves to those 

cal shock must be administered to correct arrhytlmia, skilled m the art and it is intended to cover such modifi- 

these electrodes are already in place, and the shock ^Hon as fall within the scope of the appended claims, 

procedure may be performed more quickly than is nor- 15 j claim- 

mally possible, in ^ Ufe-thr^tening situations. 1. An electrode system for reducing the set-up time 

Another variation in the design of the mventive elec- for electrode placcmeDt on parts ofthe m medical 

trade system allows the development of an EKG ma- diagnostic t J mg ^ KG) comprising in combination: 

chine for self-admimstered tests. Thus, chair 10 may be s ^ struct ^ means for ™rSig the r^dy; 

located in a pharmacy or shopping center, and an mdi- 20 S-ptaiKty of clectrodcs by ^ ' 

vidua! can seat himself in it and connect electrode strap \V™*,rJ J^T^^^^aL.^L^J^ 

20 across his chest and the electrodes 22 and 24 to the ^f?. \ T a £2T f^i 

arms and legs, and then upon depression of a button, the £f ~ » a for seating the body, and said 

EKG is automatically operated. J* Erodes is enclosed in a flexible 

FIGS. 6-7 show perspective views of an alternative 25 St ™* atta * he ? *\?™ ^ thcreof to * hair > for 

embodiment of the inventive electrode system. Instead placement of said flexible strap across the chest; 

of a chair and straps, this arrangement comprises a ver- , , ^ , , . m 

tical panel 80 on which there are mounted chest, arm a sec0 " d P Iunillt y of fkctrodes each fixedly mounted 

and leg electrodes 82, 84, and 86, for placement of the at a on ™ d chair for contacting the arms 

chest, arms and legs so as to make a connection to these 30 a " d 

electrodes while standing. Typically, panel 80 is slightly such that when the * supported by said chair, 

tilted, adjustably, toward the body to maintain contact ^ first md second Plurality of electrodes contact 

via pressure of the body weight on the electrodes. ^ °° d y and enable rapid • electrical connection 

Again, depression of a button begins the test and pro- thereto for diagnostic testing, 

vides the results, 35 wherein said flexible strap comprises layers of flexible 

The advantages of a self-administered test are many, material formed with slots therein, each of said 

including the encouragement of more frequent testing s}ots having a contact being movable therein in 

by the general public. Even those who consider them- adjustable fashion, said strap being vertically ad- 

selves healthy, and would not schedule an EKG test so justable, enabling said contact to be placed in an 

as not to convey the impression of health problems, 40 optimal location against the body, 

might perform the self-administered EKG test. Those 2 - ^ electrode system of claim 1 wherein said chair 

with heart problems and who have regular checkups, comprises a seat and seat back pivotably attached 

might not arrange an EKG test until the next scheduled thereto, and a foot rest pivotably attached to said seat, 

visit to the doctor. If, in the meantime, these individuals ^d seat back and foot rest being adjustable into seated 

complain about chest pains, etc. the availability of an 45 and reclining positions. 

immediate and easily self-administered EKG test may Th* electrode system of claim 1 wherein each of 

save the life of such individuals. said second plurality of electrodes comprises a base 

In this fashion, repeated tests (as frequent as every containing an absorbent pad disposed under an electri- 
two weeks, for example) are easily obtained by such cally-conductive surface having holes formed therein, 
individuals, at reduced cost, and developments are 50 said pad containing an electrically-conductive liquid, to 
closely monitored in the test results. This enables detec- insure good contact with the skin, 
tion of arrhythmia practically in real-time, since the 4. The electrode system of claim 1 wherein said sup- 
information is accessible quickly. port structure means is provided with a cable receptacle 

A new approach to medical diagnostic testing can be connected to said electrodes enabling connection via a 

implemented, based on arrangements whereby the self- 55 multi-wire cable to an EKG machine, 

administered test is performed and the individual pro- 5. The electrode system of claim 1 further comprising 

vides personal details, name, address, etc., and the ma- an exerciser means having additional, alternative ones 

chine provides the individual with a receipt containing of said second plurality of electrodes mounted thereon, 

a number corresponding to the test. The test result itself said exerciser means being removably attachable to said 

is transferred immediately, by facsimile, to a medical 60 support structure means for enabling exercising of at 

center where a trained technician reads the result and least one of the arms and legs, providing stress condi- 

provides a report, possibly printed on a plastic card, tions for testing. 

which is mailed to the individual. 6. The electrode system of claim 1 for use with self- 

In this procedure, if the technician discovers an im- . administered diagnostic testing apparatus, said testing 

mediate problem, he or the doctor can telephone the 65 apparatus comprising a communication terminal 

individual and direct him to the nearest hospital emer- mounted on said support structure means, said coramu- 

gency room. The advantage in this approach is that the nication terminal automatically feeding a set of diagnos- 

individual arrives at the hospital with the test results tic test results to a central clinic. 
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7. The electrode system of claim 1 wherein said sup- 
port structure means is a bed and further comprising a 
set of quick-release clamps, wherein said first plurality 
of electrodes enclosed in said flexible strap is removably 
attached at one end thereof to said bed by said quick- 
release clamps, and said second plurality of electrodes 
are each attached to said bed in removable fashion by 
said quick-release clamps. 

8. The electrode system of claim 1 wherein said first 
plurality of electrodes comprises defibrillator elec- 
trodes. 

9. The electrode system of claim 1 further comprising 
an echo transducer mounted in said flexible strap for 
performing echocardiograph tests. 



10 



13. The method of claim 10 wherein said support 
structure means is a chair for seating the body. 

14. The method of claim 13 further comprising the 
step of attaching exerciser means to said support struc- 
ture means for enabling exercising of at least one of the 
arms and legs, providing stress conditions for testing, 
said exerciser means having additional, alternative ones 
of said second plurality of electrodes mounted thereon, 
and 

providing an echo transducer retained in position 
within said flexible strap to contact the body and 
allow echocardiograph testing under said stress 
conditions. 

15. The method of claim 10 wherein the step of pro- 



10. A method for reducing the set-up time for place- 15 vldin S a supporting structure comprises providing a bed 



mem of electrodes on parts of the body in medical diag- 
nostic testing (EKG) comprising the steps of: 
providing a support structure means for supporting 
the body, having a first plurality of electrodes sup- 
ported by said support structure means, said first 
plurality of electrodes being enclosed in a flexible 
strap attached: at one end thereof to said support 
structure means, for placement of said flexible strap 
across the chest, and a second plurality of elec- 
trodes each fixedly mounted at a location on said 
support structure means for contacting the arms 
and legs; and 

supporting the body by said support structure means, 



upon which the body lies, and further comprising a set 
of quick-release clamps, wherein said first plurality of 
electrodes enclosed in said flexible strap is removably 
attached at one end thereof to said bed by said quick- 
20 release clamps, for placement of said flexible strap 
across the chest, said second plurality of electrodes 
being mounted on said bed in removable fashion by said 
quick-release clamps for contacting the arms and legs. 

16. The method of claim 10 wherein said first plural- 
25 ity of electrodes comprises defibrillator contacts for use 

in a defibrillation treatment to administer electrical 
shock quickly. 

17. An electrode system for reducing the set-up time 
for electrode placement on parts of the body in medical 



such that said first and second plurality of elec- 3Q diagnostic testing (EKG) comprising in combination: 

support structure means for supporting the body; 
a first plurality of electrodes supported by said sup- 
port structure means, wherein said first plurality of 
electrodes is enclosed in a flexible strap attached at 
one end thereof to said support structure means, for 
placement of said flexible strap across the chest, 
said flexible strap comprising layers of flexible 
material formed with slots therein, each of said 
slots having a contact being movable therein in 
adjustable fashion, said strap being vertically ad- 
justable, enabling said contact to betplaced in an 
optimal location; and ?1 
a second plurality of electrodes each fixedly mounted 
at a location on said support structure means, said 
second plurality of electrodes being, mounted for 



trodes contact the body and enable rapid electrical 
connection thereto for diagnostic testing, 
wherein said flexible strap comprises layers of flexible 
material formed with slots therein, each of said 
slots having a contact being movable therein in 35 
adjustable fashion, said strap being vertically ad- 
justable, enabling said contact to be placed in an 
optimal location against the body. 

11. The method of claim 10 further comprising the 
step of providing a self-administered diagnostic testing 40 
apparatus comprising a communication terminal 
mounted on said support structure means, and further 
comprising the step of performing the diagnostic test 
and obtaining a set of diagnostic test results, which are 
fed automatically to a central clinic via said communi- 45 
cation terminal. 

12. The method of claim 10 further comprising the 
step of attaching exerciser means to said support struc- 
ture means for exercising at least one of the arms and 
legs while performing the test, to obtain complete EKG 50 
test results under stress conditions, said exerciser means 
having additional, alternative ones of said second plu- 
rality of electrodes mounted thereon. 



contacting the arms and , 
such that when the body is supported By said support 
structure means, said first and second plurality of 
electrodes contact the body and enable rapid elec- 
trical connection thereto for diagnostic testing. 
18. The electrode system of claim 17 {wherein said 
support structure means is a chair for seating the body. 
» » * » * 
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